Contractile and biochemical correlates of beta-adrenergic stimulation of the aged heart.
The age dependence of contractile and associated biochemical parameters of basal- and catecholamine-stimulated myocardial contractile performance was investigated using isolated perfused septa from adult and senescent rats. Base-line maximum rate of force development (dF/dt), beta-receptor number and affinity, cAMP levels, and cAMP-dependent protein kinase activity were not different in the two age groups. During maximal isoproterenol stimulation, the increase in dF/dt was 40% less in the senescent hearts, and the cAMP levels and cAMP activation of protein kinase increased two fold but to the same extent in both age groups. The maximum contractile response to dibutyryl cAMP (DBcAMP) in the senescent was half that observed in the adult hearts. However, adult and senescent septa responded equally to an increase in perfusate [Ca2+] to 1.0 mM, which enhanced contractility to the same extent as that obtained with isoproterenol and DBcAMP in adult septa. These data taken together suggest that the factors that limit the contractile response to catecholamines in the senescent heart act subsequent to protein kinase activation but proximal to the Ca2+-troponin interaction.